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Description 

This Invention relates to apparatus for produc- 
ln 9 carbonated water I n relatively small quantities 
for drinks, comprising a carbonatton chamber 
which may be filled with water to a predetermined 
level such that e space Is left In the chamber above 
the water, carbon dioxide supply means con- 
nected to said chamber for supplying carbon 
dioxide thereto at an elevated pressure, carbonet- w 
Ing means to mix the carbon dioxfds In Intimate 
contact with water, end discharge means for 
discharging carbonated water from said chamber. 

An example of such apparatus ? s disclosed in UK 
Patent 2125309. In thla document carbonetion la is 
achieved In a conventional manner by injecting 
carbon dioxide Into the water at e low level so that 
the carbon dioxide bubbles upwards through the 
water to become absorbed therein. One die- 
advantage of this apparatus Is that relatively high 20 
pressures, for example in the region of 170 pslg 
(11.8 bars), have to be developed within the 
carbonetion chamber before adequate carbone- 
tion of tha water la achieved. Such preeauree 
require that the apparatus be bum wfth sufficient m 
strength to withstand them end accordingly 
increased cost results. Further, such pressures 
involve safety risks. 

Another disadvantage of apparatus of the type 
Illustrated In UK Patent21 26309 is that ft is difficult so 
to achieve uniform carbonetion throughout the 
body of water to be carbonated For this reason, 
the carbonetion chamber is relatively tell and of 
relatively narrow cross-section, this in turn requir- 
ing that the overall height of the carbonetion « 
apparatus should be relatively large. 

The obfect of the Invention Is to provide en 
apparatus for producing carbonated water in 
relatively small quantities for drinks In which, at 
least In the preferred form of apparatus, the above- 4Q 
mentioned disadvantages may be alleviated. 

The apparatus In accordance wfth the Invention 
}9 characterised | n that the carbonating means 
comprises a rotor mounted In the cerbonatJon 
chamber, vane means on the rotor arranged to 45 
enter the water and the space upon rotation of the 
rotor with the chamber tilled to said predeter- 
mined level and drive means operable to drive the 
rotor eta speed of at least In the region of 600 rpm. 

Preferably the elevated pressure In the 59 
apparatus of the Invention is In the range 60 pslg 
«1 bars) to 140 pslg (9.8 bars), a particularly 
preferred pressure being in the region of 100 pstg 
I8-8 bars). In tha preferred embodiment the rotor 
has its axis horizontal positioned below the pre- 09 
determined water level end Is driven at e speed In 
the range 500 to 2000 rpm, preferably in the range 
1000 to 1500 rpm. 

The Invention Is particularly applicable for car- 
bonating water In quantities sufficient to form a eo 
single drink end is particularly useful in the home. 
By way of example, the total capacity of tha 
carbonetion chamber mey be about 9J> fluid 
ounces (1.27 litres) end mey be arranged so that 
the carbonetion chamber is bTGths full when filled er 
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with water to said predetermined level Thus, in 
this example, about 8 fluid ounces (approximately 
1 Ittre) of water wTO be carbonated m each 
carbonetion operation. 

In the prefaced embodiment, carbonetion la 
achieved In less than 5 seconds. 

Applicants acknowledge that a number of pro- 
posals have been mede In the prior art for 
carbonetion apparatus Incorporating a varied 
rotor rotate We about a horizontal axis. One such 
proposal Is In US Patent 368165 {Raydt) which 
tfadoses a large factory machine in which tha 
rotor is driven manually by a handle connected 
directly to the rotor shaft U. the drive ratio 
between handle end rotor is 1:1. It would mas be 
Impossible to drive the Raydt rotor at hundreds of 
rpm and applicants believe that although the 
Raydt disclosure Indteetes that rotation of tha rotor 
can achieve carbonetion in a few minutes. In feet 
the Raydt apparatus would not work. 

AfurthersuchdtedoeurelsBiUSpatent17fi2511 
INeuschefar) fan which e vaned rotor performs 
oecfltetory rotations about a horizontal axis end Is 
drWen we e trensmJeelon which c o mpri se s reck 
and pinion end reduction gearing. In thb 
apparatus, the rotor te deem/ driven at every slow 
speed and serves merely to attempt to uniformly 
mix the carbonated water rather than to achieve 
cerbonatJon itself, the latter being effected by 
causing carbon dioxide to bubble up through the 
water end by spraying water I nto the cartxjnarJon 
crienilxwcontattfxjacart 

US Patent No*. 1862099, 1029948 and 1329949 
eft In the name Kantor also disclose carbonetion 
apparatus provided wfth e rotor. However, the 
rotor in the Kantor apparatus Is operated at alow 
speed and functions merely to agitate the water 
dun ng the Introduction of C02 Into the carbone- 
tion chamber, eo as to uniformly mix the car- 
bonated water after absorption of carbon dixolde 
therein. CerbonatJon Is (achieved by other means, 
fo particular the spraying of the water Into the 
chamber together with carbon dioxide gas. 

The invention 1s described further wfth reference 
to the accompanying drawings In which: 

Rg. 1 1s e diagram showing apparatus ecoorolng 
to e preferred embodiment of the present inven- 
tion; 

Rg. 2 Is e view In the direction of the arrow A of 
Rg. 1 showing e part of tiis apparatus; 

Rg. 3 is a diagram showing how carbonetion la 
achieved in the apperatus of Figs. 1 end Z; 

Rg. 4 is e sectional view showing part of a valve 
unit Included m theapparatue of Hg.I.end shows 
the valve unit In ha dosed position; 

Rg. 5 Is a view similar to Rg. 4 but showing the 
valve unit in Its open position; 

Rg. 6 Is a plan view showing pert of the valve 
unit of Rgs. 4 and & 

Rg, 7 is a plan view sfmilerto Fig. 6, but showing 
a concentrate selector element In a different 
position; 

Rg. 8 Is a block diagram illustrating a controller 
unit Included m the apparatus of Rg. 1; 
Rg. 9 Is a timing chert showing the timing of 



2 



3 



EP 0 186586 B1 



4 



various operations performed under control of 
the controller unft of Rg. 8; 

Rh. 10 Is e flow chart Illustrating In outline a 
programme followed by the controller unit of Rg. 
8; s 

Rg. 11 ba view similar to Rg. 2 showing e 
modification to the apparatus of Fig. 1; 

Rg. 12 Is a view on the arrow 8 of Rg. 11; 

Rg. 13 shows a further modification to the 
apparatus of Rg. 1; » 

Rg. 14 Illustrates yet a further modification; 

Rg. 13 b a diagram of a carbonation apparatus 
according to a further embodiment of the present 
invention; 

Rg. 14 is a diagrammatic section through a ts 
carbo nation chamber Included In the apparatus of 
Rg13; 

Rg. 15 la a perspective view of a rotor Included 
In the apparatus of Rgs. 13 and 14; 

Rgs. 16 to 19 show a water Inlet vefve for the 20 
cerbonatf on chamber of Rg. 14, in four positions; 

Rg. 20 ahows a eection through a carton 
oToxjde control valve arrangement mounted on e 
carbon dioxide supply bottle; 

Rg. 21 la a diagrammatic plan view of e valve x 
arrangement for selecting concentrate and for 
discharging carbonated water from the carbona- 
tion chamber; 

Rgs. 22 and 23 era sections on the Una A — A of 
Rg. 2 1 and show the valve arrangement in closed so 
and opened positions respectively; 

Rg. 24 to a blocs: diagram of the circuitry 
included fn the apparatus of Rg. 13; end 

Rg. 28 Isa timing diagram Illustrating operation 
of the apparatus of Rgs. 13 to 24 n 

With reference to Rg. 1, the carbon at on 
apparatus comprises a carbo nation chamber 10, a 
water supply tank 12, a carbon dioxide supply 
tank 14 and concentrate supply arrangement 1& 
A valve unit 18 is disposed on the bottom of the 40 
chamber 10 for dispensing both carbonated water 
from the chamber 10 and a selected concentrate 
from the arrangement 18 into a glass 2a 

Carbonation m 

Water le aupplled from the tank 12 to the 
chamber 10 through a valve V t controlled by a 
solenoid S„ e conduit 22 end a ball valve 24 
located Inside the chamber 10. A vant 26 con- 
nected to the interior of tho chamber 10 by remans so 
of e pipe 28 permits air In the chamber 10 to be 
vented to atmosphere while the chamber 10 Is 
being filled with water. The pipe 28 prefects down 
into the chamber 10 e distance which Is such that 
Its lower end is imersed In the water when the » 
chamber 10 has been filled wfth water to the 
required level Indicated by W. 

Carbon dioxide Is supplied from container 14 
through verve V„ controlled by a solenoid S„ end 
e conduit 30 leading into the chamber 10 at the 0 
top. 

A ball 29 located in the vent 26 Is arranged to 
close the vent ff water is forced up the pipe 28 due 
to press urtzatfon of the chamber. For this pur- 
pose, the bad Is movable upwardy into seaGng 6S 



engagement wftii a valve seat 31 et me top of the 
vent. The bee 29 le also arranged eo that ft doses 
thevent In reeponse to increasing gas pressure In 
the chamber 10, If carbon dioxide ia Introduced 
Into the chamber 10 with the water level below 
the lower end of the pipe 28 so that carbonatfon 
may be achieved in these circumstances. 

A paddle 32 la mounted Inside the chamber 10 
for rotation about a horizontal axis, being carried 
on die shaft 34 of a motor 36 which is mounted on 
the outside of the chamber 10. The shaft 34 may 
project through an opening (not shown) in die 
waB of the chamber 10 with an appropriate seel 
being provided. Alternatively, the shaft 34 could 
be connected to the motor 36 by a magnetic 
coupling. 

The paddle 32 comprises three pairs of vanes 
38a, 38b; 40a, 40b end 42e, 42b. The two vanes of 
each pair (ag. 38a and 36b) ere mounted directly 
opposite each other on the shaft 34* The vanes 
40a end 40b are mounted on the shaft 34 to one 
side of the vanes 38a and 38b end et a different 
angle relative thereto; and the vanes 42a and 42b 
are mounted on the shaft 34 at the other side of 
the vanes 36a end 36b and egeln at e dWs re n t 
angle to the other vanes. These angles are such 
that the six vanes are equl-enguiarty spaced 
around the shaft 34. The angler position of the 
shaft 34 ehown in Rgs. 1 and 2 Is such that the 
vanes 38a afHJ38barevertioslend.es can be seen 
from these figures, the vena 38a projects above 
the water level W almost So the top of the 
chamber 10 whereas the vane 38b projects al most 
to the bottom of the chamber 10 In this position. 
In Rg. 2, L indicates the length of the portion of 
each vane which prefects above the water level W 
whan the vane Is in Its uppermost position wfth 
the peddle stationary and the apparatus horizon- 
tal and D indicates the diemetsr of the circle 
swept by the tip of each vane as the peddle 
rotates. L should be at least 6% of D end prefer- 
ably greater than 12% of a It is particularly 
preferred that L should be from 12% to 16% of D 
for achieving optimum carbonation. As the 
peddle 32 rotates, the the vanes move from within 
the water, into the space above the water level, 
end beck Into the water. 

In operation, the chamber 10 Is partially filled 
with water up to the level W. Thereafter, carbon 
dioxide ia admitted to the space above the level of 
water In the chamber 10 by opening the valve V,. 
A pressure switch 44 senses the gas pressure in 
the chamber 10. When this reaches the required 
level, for example 100 pafg (&8 bar), the solenoid 
is actuated to dose the valve V,. The ball verve 24 
prevents water being forced beck up the conduit 
22 due to the pressure In die chamber 10. After 
the pressure has reached the required value, the 
motor 36 is energised to cause the paddle 32 to 
rotate. Typically, this rotation may be at a apeed 
from 60O to 2000 rpm. preferably within the range 
1000 to 1600 rpm. This rotation Is continued for 
several seconds, for example 6 seconds, during 
which carbonation of the water takes place. The 
degree of carbo nation may be varied by varying 
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the time for which the paddle (ft driven end/br by 
varying the pressure of the atmosphere contain- 
Jng carbon dioxide In the apace In the chamber 10 
above the water level 

The action of the paddle ie to force the gas In * 
the apace above the water level down Into the 
water Ae much gee as possible should be forced 
Into the water and It should ba carried to e level * 
which Is as deep ae possible. To achieve these 
purposes, the venae ere dimensioned, as io 
discussed ebove, such that they reach nearly to 
the top and nearly to the bottom of the chamber 
10. Also, therefore, the peddle acta to shift water 
from the bottom portion of the chamber 10 to e 
higher level so that water et ell levels may be » 
uniformly carbonated. Further, the paddle creates 
Intense agitation of the water causing ft to be 
splashed up Into the atmosphere of carbon 
dioxide thereby to assist wfth cerbo nation and 
thereby also achieving uniform carbon etiorL As a> 
can be seen In Fig, 3, each vane. In addition to 
forcing carbon dioxide In gaseous form In front of 
ft Into the water, creates e vortex behind It which 
draws carbon dioxide In gaseous form In and 
causae the gae to be carried down Into tha water. m 
Rg. 3 ahows the fluid flow lines created by the 
vane as ft moves. It can be seen from Fig. 1, that 
the peddle 32 Is located to one side of the 
chamber 10, which Is preferably of circular cross- 
section as seen In plan view. With this arrange- so 
merit the water In the chamber 10 Is also caused 
to rotate around tha ch ember 10 so that, as the 
paddle le driven, different portions of the body of 
water In the chamber 10 move past the paddle to 
be subjected to the car Donation action. ss 

As car Donation progresses, ges from the space 
ebove the water level In the chamber 10 Is 
absorbed by the water so that the gas pressure 
reduces This Is sensed by the pressure switch 44 
end, when the pressure drops below a certain m 
level, say a drop of 6 pelg (0.3 bare), the vefve V, Is 
again opened to admit more carbon dioxide to the 
chamber 10. 

Concentrate Dispensing « 

The concentrate dispensing arrangement 16 
comprises three containers 46, 46 end $0 contain- 
ing concentrates of different flavours. Dtp tubes 
62. 64 end 56 extend Into the respective con- 
tainers 46. 48 end 60 almost to the bottom and are so 
connected vie respective conduits 68, 60 and 62 to 
the valve unit 18 for suppryfng concentrate from 
the containers to the valve unit The upper part of 
each of the containers 46, 48 end 60 Is connected 
by a conduit arrangement 64 to the upper part of ss 
the chamber 10. A vefve V 3 Is located In the 
conduit arrangement 64 end is controlled by the 
tetanoid S r After completion of the cerbo nation 
operation In the chamber 10, the verve V a Is 
opened to permit the upper parte of the con- eo 
telnere 46, 48 end SO to be pressurized utilizing 
tiie gas In the upper part of tha chamber 10. A 
pressure relief valve 66 connected to the conduit 
arrangement 64 HmFta the preasurfeation of the 
containers 46, 48 end 50 to e predetermined m 
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veto*, say 2 psjg (0.1 bare). Thus, eech of the 
containers 46, 48 and 60 Is pressurized to tha 
earns value and this preeeurtzation exerts e force 
on the concentrate in the containers which la 
sufficient to dspenss each concentrate from tts 
respective container. Since concentrates have 
different viscosities, the bore of the dp tubes 56, 
64 end 56 and/or that of tha conduits 68, 60, 62 Is 
selected to ensure that the required amount of 
cot>centrate wiH ba expensed. Merely by way of 
exempts. If Coca Cote la to be dispensed, rne bore 
of the dip tube and connecting conduit may be 6 
mm. If lemonade Is to be dispensed It may be 
3 mm, ff tonic Is to be dispensed It may be 3 mm 
also* 

Carbonated Water Discharge and Concentrate 
Selection 

The valve unit 18, the osteite of which ere 
Mustreted In Figs, 4 to 7, provides three functions. 
Rrst, ft rsUsvee the pressure In the csrbonatlon 
chamber 10. Second, it permits selection of which 
of tha concentrates from the containers 46, 48 end 
50 fa to be dispensed and tt dbpensee the selected 
coraeninmTnfnttt<Ssf»ens6^ 
from tiie chamber 10. 

For rsSevtng the pressure ta the carbonatfon 
chamber 10, the valve untt 18 comprises an 
exhaust valve 08 which Is connected to the upper 
part of the chamber 10 bya conduit 70 end part of 
the conduit 3a The exhaust valve 68 Includes a 
vertices* movable valve member 68a which Is 
spring urged to Its upper, closed position. An 
actuating lever 72 has one end 72a pivots I ry 
connected to the valve member 68a for pushing 
the valve member 68a downwards to open the 
valve 68 thereby permitting gas In the upper part 
of the chamber 10 to ba exhausted to atmosphere 
through the conduits 30 end 70 and the verve 88. 

The actuating lever 72 comprises en upper arm 
72b and a downwardly directed arm 72c The 
lever 72 la attached by a pivot 72d, Intermediate 
the ends of the upper arm 72b, to a hollow 
cylindrical eteeve 74 which Is mounted for vertical 
eliding movement In en aperture In the base 10a 
of the chamber 10. The sleeve 74 forms e valve for 
permitting discharge of carbonated water from 
the chamber 10 and for this purpose has got 
lateral openings 74a near tts upper end end e 
head 74b which carries s seal 76 which engages 
the Inside surface of the bottom wall 10a of the 
chamber 10 when the sleeve 74 Is In ha tower 
position so that at this time water cannot escape 
from the chamber 10. 

At completion of cerbo nation, the chamber 10 
b pressurized so that the vefve head 76 Is pressed 
firmly against the Inside surface of the bottom 
wall 10a of the chamber 10. Consequently, If the 
downwardly directed arm 72c of the lever 72 Is 
moved to tha left as shown by the e rrow X In Rg. 
4, the lever 72 rotates about the pivot 724, the 
sleeve 74 remaining stationery, so that tha valve 
68 Is opened, thus relieving the pressure In tha 
chamber 10. Continued movement of the arm 72c 
In the direction of arrow X In Fig. 4 will cause the 
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lover to pivot about Its end 72a, so that the sleeve 
74 elides upwardly to the position shown In Fig. 5 f 
in which position the sleeve vefve 74 is opened to 
permit carbonated water to be discharged from 
the chamber 10. The actuating member 72 is 
designed so that to lower arm 72c is arranged to 
be engaged by the glass 20 when placed in 
position so that es the glass 20 Is moved to the left 
relative to the valve unit es seen In Rga 4 and 5, 
first of ell the valve 68 is opened, the sleeve 74 
being held stationary by the pressure In the 
chamber 10, and thereafter, when the pressure in 
the chamber 10 has bean relieved, the sleeve 74 
moves upwardly to discharge carbonated water 
through the opening 74a and the elaeve 74 Into 
the glass 20. 

The valve unft 18 Includes three concentrate 
expensing valves 78, 80 and 82 connected 
respectively to the conduits 58, 60 end 62. The 
verves 78, 80 and 82, are of essentially identical 
construction. As seen In Rgs. 4 end 5, the valve 80 
comprises a vertically movable valve member 84 
urged downwardly by a spring 88 to the closed 
position (fig. 4), A concentrate selector bar 88 Is 
secured to the lower end of the sleeve 74 which Is 
rotBteWe about Its axis (which Is vertical}. One 
end of the sleeve 88 carries a nob or finger grip 90 
for effecting tNs rotation so es to position the 
opposite end 92 beneath a selected one of the 
valves 78, 80 or 62. Rg. 8 shows the end 92 of the 
. bar 88 beneath the valve 80 and Rg. 7 shows it 
beneath the valve 82. Thus, when the sleeve 74 is 
raised by actuation of the lever 72 so as to 
dlecherge cerboneted water Into the giaae 20, the 
selected one of the valves 78, 80 and 82 cs 
engaged by the end 92 of the bar 68 so es to open 
the valve by virtus of Its valve member 84 being 
raised. The construction of the valve member 84 
is similar to that of sleeve 74 I.e. It Is holtowend Is 
provided with latere) apertures so that the 
selected concentrate Is discharged through the 
selected valve member 84 end through en aper- 
ture 94 In the bar 82 and Into the glass 20. As 
indicated above, this discharge of concentre© 
takes place due to the pressure introduced Into 
the upper parts of the concentrate containers. 

To a void possible contamination of one con- 
centrate with another, separate apertures 94 may 
be provided In the bar 88 for tha different valves, 
this of course requiring appropriate positioning of 
the apertures end the valves 78, 80 and 82. 
Alternatively the aperture 94 could be sufficiently 
large to ensure that concentrate flows through the 
aperture 94 without contacting the edges thereof 
thus avoiding contamination: of course In this 
case means must he provided to ensure that the 
bar 88 engages tha valve member 84 for the 
purpose of opening the associated vefve. As a 
further alternative, the valve members 84 could 
have a nozzle portion which project down through 
the apertures 90 CD ensure that the aperture 94 
does not become contaminated. 
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Control and Timing 

With reference to Fig. 8. a microprocessor 
controBed co ntroMer unft 1 00 receives power from 
a power supply 102 and has three inputs con- 
nected respectively to receive signals from e 
START button 104, the pressure switch 44 end e 
cerbonetfon time selector 106. Tha unft 100 has 
outputs to tha solenoids S, and S* to the motor 
36 end to three Indicators 108, 110 and 112 tor 
respectively Indicating that the supply of carbon 
dioxida gas Is low, that the operator of the 
machine should waft and that carbo nation has 
bean completed so that a drink may be dispensed. 
As seen from Rgs. 8 and 9, upon pressing the 
START button 104, the WAIT Indicator 110 is 
switched on end the solenoid S, Is energized to 
open the vaVe V, end permit water to How from 
the tank 12 into tha carbonetJon chamber 10. At 
the same time the verve V g opens but this is of no 
functional significance at this time. The unit 100 Is 
arranged to maintain the valve V t open for a* 
period of 6 seconds, tha apparatus being 
designed so that during this time period the rate 
of flow of water into the chamber 10 Is sufficient 
thet at the end of tha 6 second period the water Is 
at the required level W. The controller 100 then 
de^energizes the solenoid S so es to dose the 
valve V, (and aiao the valve VJ. The controller 100 
then energizes the solenoid S t to open the vefve 
V, and permit carbon dtodde gee to How into the 
space above the water In chamber 10. The 
pressure in this space Is continuously monitored 
by pr ess ur e switch 44 and tha controller 100 de~ 
energteas solenoid S, to dose valve V, when the 
pressure reaches tha required level, say 100 psfg 
(6j8 bars). Alternatively, if the pressure has not 
reached this level within two seconds, the con- 
troller 100 de-energizes the solenoid S, to close 
the vefve V, end at the same time energizes the 
LOW GAS Indicator 108. The controller 100 then 
energizes the motor 36 so as to cause the water in 
the chamber 10 to be cerboneted. The time for 
which the motor 38 is energized is determined by 
the setting of the carbo nation selector 10 accord* 
Ing to the degree of carbonation required by tha 
user. As shown In Rg. 9, tha cerbonetfon time 
may vary from 2 to 5 seconds. As also shown In 
Rg. 9 and hi Rg. 10, during the carbonation 
operation, the pressure switch 44 will from time 
to time indicate that the pressure In the upper pert 
of chamber 10 has reduced, say by 5 psfg (03 
bars), due to absorption of carbon dioxide in tha 
water. When this occurs, the verve V, is reopened 
until the pressure again reaches tha required 
level, say 100 pel. This opening and dosing of tha 
valve V, In response to the pressure switch 44 
going off and on may occur several times during 
the carbonation time. 

At the completion of the selected carbonation 
time, adenoid S* is again energized, thte time to 
open tha vefve V t (although the verve V s also 
opens but without any affect] so that the concen- 
trate containers 48, 48 end 50 are pressurized 
utilizing the gas pressure in tha chamber 10. The 
valve V, Is held open for 2 seconds and la then 
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dosed. Thereafter, the controller anargtaas the 
READY Indicator 112 to that the user may now 
dispense a drink via the valve unit 18 as pre- 
vfousfy described. 

Aa will be understood, the quantity of water s 
contained In the chamber 10 Is preferably that 
appropriate for a single drink. 9y way of example, 
therefore, the total capacity of the chamber 10 
may ba 91 fluid ounces (1.27 litres) and the 
apparatus may be arranged so that H of this to 
capacity is filled wtth watar (i.e to the level W) and 
H of the capacity la left for containing gas. In thle 
way, about 9 fluid ounces of carbonated water 
wfll be made and dispensed each time the 
machine is operated. It fa possible to very from u 
these figures. 

Modifications 

Rgs.11 and 1 2 show a modified form of paddle. 
In this modification, two pairs of vanes 120a, 120b 20 
end 122a and 122b are provided. Each of the 
vanes is, as shown In Rg. 11, curved forwaitfiy In 
the direction of rotation to assist In ensuring that 
the gas Is efficiently driven down Into the water. 
As seen from Rg. 12, the pair of vanes 120a and is 
120b Is positioned to one side of the pair of vanes 
122a end 122b- 

Various other modifications are possible within 
the scope of the Invention. For example, the 
carbon atf on method described may be utilized in so 
e variety of different forms of the apparatus 
Independently of the concentrate dispensing 
arrangement and the particular valve unit 19 
which have been Illustrated. 

As examples of further modrfloatlone, ft to x 
possible to vary the timing of the operations. For 
example. It Is poselble to arrange that the motor 
36 be energized before the pressure in the 
chamber 10 has reached the level set by the 
pressure switch 44* With this modification, car* m 
Donation may begin as soon as the admission of 
carbon dioxide to the chamber 10 starts. 

Aa e further modification, means other then 
that illustrated In Res. 4 end 6 may ba provided 
for relieving the pressure in the chamber 10 46 
before discharging carbonated water; or the 
apparatus may be constructed so that discharge 
of the carbonated water takes place under 
pressure. 

Further, adjustable means, such as verves, may so 
be provided In conduits 69, 80, 62 for controlling 
or varying the amount of concentrate supplied 
instead of providing the conduits wfth different 
bores as described 

SB 

Further Embodiment 

The carbonation apparatus shown In Rgs, 13 to 
24 comprises a carbonation chamber 200 which is 
connected to a water reservoir 202 at 204* A 
carbon dioxide bottie 206 is connected to the da 
chamber 200 through a verve arrangement 209 
and a gas supply pipe 210. A valve 21 Z is mounted 
at the bottom of the chamber 200 for discharging 
carbonated water and a selected concent rata 
from any one of the concentrate bottles 214, 216 ay 



end 219 which are connected to the valve 212 via 
concentrate supply lines 22a The concentrate 
bottles 214. 216 and 219 may be pressurised by 
oe rbon dioxide from the chem bar 200, fofiowino e 
carbonation operation. For this purpose, the 
botHee 214, 216 and 219 are connected to the 
chamber 200 through a gas line 222, the valve 
arrangement 206 and the gas line 210. 

The carbonatJon chamber 200 contains a rotor 
224, which comprises a cylindrical body 226 and 
six radial vanes 229. The rotor 224 Is mounted for 
rotation about a horizontal axta and functions in 
the seme way as the rotor 32 described with 
reference to Rgs. 1 and 3 to drive carbon dioxide 
in gaseous form from a carbon dioxide atmos- 
phere above the water level down Into the water 
to carbonate the water. Rotor 224 is supported In 
a drfva shaft 226 which Is driven by a motor 230 
mounted outside the chamber 200. The chamber 
200 also contains a valve 232 for control tag the 
flow of water from the reservoir 202 into the 
chamber 20U In Rg. 14, the verve 232 is shown in 
the fu#y dosed position which * assume* when 
the chamber 200 has been tHed with weter to the 
level W end hes been pressurised, in preparation 
for a corbonetion operation, with gas from the 
supply bottie 206. A seal 233 prevents water 
leaking along the shaft 226. L and 0 shown In Fig. 
14 Indicate the seme features as In Rg. 2 and 
should have the same relationship. 

The verve 232 co m pris es e cylindrica l sleeve 
234 which fits closely within but Is movable 
relative to a cyfindrlceJ boss 236, a disk shaped 
body 239 and a downward*/ projecting stem 240 
which may engage the bottom of the chamber 
200 to ttmit downward movement of the verve. A 
peg 242 integral wfth the inside of the boss 236 
engages In e slot 244 in the sleeve 234, The shape 
of the slot 244 can ba seen in Rga. 16 to 19. 

Rgs. 16 to 19 show the positions which the 
valve 232 assumes during operation of the 
apparatus. In Rg. 16 the valve Is shown In the 
same position as In Rg. 14 end In this Hgure It can 
be seen that the valve le in its uppermost position 
which is such that an O-ring 249 Is compressed 
between the body 239 of the velve end the tower 
and surface of the boss 236 to form a gas tight 
seal , In thle position, the peg 242 la located in the 
kiwarmost portion of the slot 244. As already 
stated, the valve 232 assumes the position shown 
in Rgs. 14 end 16 when the chamber 200 is 
pressurised with carbon dioxide. After comple- 
tion of a carbonation operation, when the 
chamber 200 Is depressurised, the weight of 
water on the valve 232 causes it to move down- 
wardly from the position shown In Rg. 16 to that 
shown In Rg. 17 in which a horizontal abutment 
249 provided In the wail of the slot 244 rests on 
the peg 242 and thus prevents further downward 
movement of the verve 232. In the position shown 
In Rg. 17 the valve Is still closed so that water is 
prevented from entering the ch ember 200 from 
the reservoir 202 (although it should be under- 
stood that a small amount of leakage may arise). 
The verve may be opened by rotating ft about a 
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vertical axis from the position shown in Rg. 17 to 
that shown In Rg. 18 In which the abutment 
surface 248 Is dear of the peg 242. This rotation 
Is achieved by causing Che rotor 224 to be 
momentarily rotated so that a portion 228a of a 
one of the vanes 228 engages e further peg 248 
projecting from the side of the disk shaped body 
23a This engagement Is shown In Rg. 18. After 
the valve 232 has been rotated to the position 
shown In Rg. 18, it may fnH further under the to 
weight of water until the stem 240 engages the 
bottom of the chamber 200 as shown In Rg. 19. 
In this position, the slot 244 end further slots 280 
In the sleeve 234 ere located below the boss 236 
so that water may flow Into the chamber 200 is 
through these slots. 

As the water approaches the level W, the valve 
232 is caused to float upwardly until It returns to 
the position shown In Rg. 18 at which time the 
water supply Is egeln cut off. Thereafter, carbon 20 
dioxide under pressure Is Introduced Into the 
chamber 200 end the valve 232 Is forced back to 
the position shown In Rg. 16. During ha move- 
ment from the position shown In Rg. 18 to that 
shown In Rg. 16, an Inclined surface 252 in the ts 
slot 244 engages the peg 242, thereby eauelng 
the valve 232 to rotate so that the peg 242 Is 
again located In the lowest part of the slot 244 
which, ae shown In Rg. 16, Is below the abut- 
ment 48 surface Z 90 

The verve arrangement 208 is novel and is 
shown In more detail in Rg. 20. It comprises e 
body 262 having e cap arrangement 254 which Is 
secured by conventional means (not shown) 
such ee ecrew threads to the carbon dioxide x 
bottle 206. A conventional means (not shown) ie 
provided to enable the valve arrangement 208 to 
be connected to the bottle 206 to put the Interior 
of the bottle 206 into communication with the 
valve arrangement 208 without significant lose of m 
carbon dioxide gas when the connection Is 
mode. 

The body 262 contains a passage 2G6 which 
communicates via a valve 2G8 with the Interior of 
the bottle 206. The gee supply pipe 210 Is con- <s 
netted to the passage 266 so that whan the valve 
258 Is opened carbon dioxide gas from the bottle 
206 may be supplied to the cerbonation chamber 
200. The pessege 256 Is also connected via a 
passage 260 and a pipe 262 to e pressure sane- so 
ing chamber 264 one wet) of which Is constituted 
by a diaphragm 266. A solenoid 268 has its coll 
274 secured to a rod 270 of which the lower and 
engages the upper surface of the diaphragm 266 
end which is biassed downwardly by e cam pre*- as 
slon spring 272. The armature (not shown) of the 
solenoid 268 la connected by a rod 276 to one 
end 278 of a lever 28a The opposite and of the 
lever 280 Is connected by e pivot 282 to e stem 
284 of e valve 288 which 1a located In tha body so 
260 to place the gae pipes 210 and 222 In com- 
munication with each other when open. The 
valve 2S8 hes e stem 288 which abuts tha lever 
280 at e position Intermediate Ha ends. A 
pressure sensitive switch, constituted by electro ee 



cat contacts 290 diagrammatical I y shown In Rg. 
20, Is provided so es to give an electrical signal 
In response to the pressure in the chamber* 264 
reaching a value which is suffldsntiy high to 
rata the diaphragm 2681 

The valve arrangement 208 Is such that when 
the solenoid 268 Is energized the rod 276 Ie 
drawn downwardly to cause the lever 280 to 
pivot about the pivot 282 thereby opening tha 
verve 268 to permit carbon dioxide gas to be 
supplied to the carbo nation chamber The 
strength of the spring 272 Is such as to ensure 
that when tha solenoid Is energized the rod 276 
b drawn downwardly rather than the rod 270 
being drawn upwardly against the force of the 
spring 272. The pressure In the cerbonation 
chamber 200 Is sensed by the diaphragm 266 
and when this pressure hes reached a level 
sufficient for the cerbonation operation to begin, 
for example 100 pelg (68 bare), the diaphragm 
268 Is rated. Also the pressure sensitive switch 
290 opens to give e signal Indicating thet the 
required pressure level hes been reached. The 
upward movement of the diaphragm 266 raises 
the whole of the solenoid 268 so that the lever 
280 Is pivoted upwardly about tha pivot 282 and 
the verve 258 doses under the action of the gas 
pressure m the bottle 206 and the force of the 
stem 288 against the lever 280 holds the verve 
286 in Its dosed position. The car Donation oper- 
ation may now begin and, as carbon dioxide Is 
absorbed Into the water in the cerbonation 
chamber 200, the presaure In the chamber 200 
wM decrease to some extent, permitting the 
diaphragm 286 to move downwardly so thet the 
valve 258 is egeln opened. A balanced condition 
will be reached at which the valve 268 Is Just 
sufficiently open to maintain the required 
pressure in the carbonation chamber 200 during 
the cerbonation operation. 

After carbonation has been completed, the 
solenoid 288 is de-anergJzed. Thereafter, the 
pressure in the cerbonation chamber 200, the 
gas supply pipe 210 and the pessege 256 Is 
sufficient to open the valve 286 so as to 
pressurize the concentrate supply containers 214, 
216, 218. A pressure relief valve (not shown) 
Hmlta the pressure In the containers 214, 216 end 
218 to about 2 psig (0.1 bare). Valve 286 acts as a 
non-return valve ensuring pressure In the con- 
tainers 214, 218 and 218 Ie not lost when tha 
chamber 200 Is emptied. 

The valve arrangement 208 Is particularly 
simple and economic to construct end therefore 
advantageous, particularly es only single 
solenoid Is needed. 

As with the previously described embodi- 
ments, carbonation Is achieved In the embodi- 
ment under description by causing the rotor 224 
to be driven so that the vanes or blades 228 
move continuously end repeatedly between the 
water In the chamber 200 and the carbon dioxide 
atmosphere which b formed above the water so 
es to drive carbon dioxide from the etmosphere 
down Into the water. Actuation of the motor 230 
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to start the cerbonation operation Is achieved in 
response to the signals from the pressure sensi- 
tive switch 29a 

Discharge of carbonated water from the carbo- 
netion chamber 200 and selection of the desired * 
concentrate from the containers 21 4> 216 end 218 
fa achieved by the valve 212 which b shown In 
more detail In Rgs. 21 to 23. 

The valve 212 comprises a homing 300 which is 
secured to the underside of the cerbonatlon to 
chamber 200 and Includes a sleeve 302 in which a 
cylindrical valve member 304 is mounted for 
vertical sliding movement A valve heed 306 Is 
secured to the top of the cylindrical valve member 
3M and engages the Inside surface of the bottom re 
of the chamber 200 whan to the closed position to 
prevent discha rge of water from the che mber 200, 
this position being shown In Fig. 22. As shown in 
Hg. 23, the vafve member 304 may be raised to Its 
open position In which water may be discharged 20 
from the chamber 200 by passing through aper- 
tures 308 and then downwardly through the 
Interior of the cyflndrfesJ verve member 304 
exiting vta the open bottom end of member 304. 

An actuating lever 310 is pfvotabie as shown In 26 
Rg. 23 for raising the valve member 304 to the 
open position. The lever 310 b located In position 
by a spindle 312 projecting downwardly from the 
valve heed 306 through an aperture 314 in the 
lever 310. The aperture 314 Is sufficiently large so 
relative to the spindb 312 to permit the pivoting 
movement of the lever 310- An inner arcuate weB 
318 provided In the housing 300 acts as fulcrum 
for the pivoting movement of the lever 310, this 
pivoting movement being achieved by the ss 
operator pressing down on the outer end portion 
310a of the lever 310* The lever 310 b rofalabie in 
a horizontal pbna about the spindle 312 end can 
be pivoted to the position shown in Hg. 23 st any 
one of three positions defined by recesses 318 m 
provided in an outer arcuate well 320 of the 
housing 300, the outer arcuate wall 320 prevent- 
ing the pivotal movement of the lever shown In 
Hg. 23 unless it Is in register with one of the 
recesses 31a Stabffty to provided to the lever 310 m 
by upwardly and downwardly directed arcuate 
projections 313 and 315 which respectively 
engage the outer surface of the sleeve 302 end the 
Inner surface of the arcuate wall 31 a 

When the lever 310 is In one of rha positions so 
defined by the recesses 318, its Inner end 310b 
engeges a respective one of three concentrate 
selector valves 322 so that whan the lever 310 b 
pivoted as shown In fig. 23, the corresponding 
selector valve 322 is opened against a corre- as 
spondtng spring 324 to permit the corresponding 
concentrate to flow into the Interior of the hous- 
ing 300 vie the corresponding conduit 220 and a 
corresponding boss 236 associated wfth the velve 
322 for mixing with the carbonated water, the so 
concentrate and the carbonated water felting 
from the valve arrangement 212 Into an approp- 
riate vessel such es a glass 216 (Rg. 13). The 
concent rets selector and velve arrangement illus- 
trated in Rgs. 70 to 23 b particularly afmpb end m 
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Inexpensive to rnenufectune end has the advan- 
tage that the caibonated water tends to wash the 
valves 322 and their surroundings so that en 
undaslrabte build up of stale concentrate may be 
avoided 

The embodiment under discussion Includes a 
simplified control arrangement which will be 
described wfth reference to Rgs. 24 end 25, The 
control arrangement comprises a control circuit 
400 having as Inputs a start button 402, a stop 
button 404 and the pressure switch 290. The 
control circuit 400 has four outputs connected 
respectively to the solenoid 268, the motor 230, 
an Indication bmp 408 mounted on the exterior of 
the apparatus and a tow pressure indicator 406 
also mounted on the exterior of the apparatus. 

As can be seen from Hg. 23, when the start 
button 402 is pressed, the motor 230 b 
mom entarily energised to cause the rotor 224 to 
rotate so that the vane portion 228a engeges the 
peg 248 to open tits valve 232 end perm* water to 
enter the cerbonation chamber 200. The 
apparatus b constructed so that wafer hows into 
the carbonetion chamber et e rate which b such 
that k reaches the recked level Wbythaendofe 
Ave second period, this period being timed by the 
control circuit 400. At the and of thfa period, the 
control circuit 400 supplies a sigx^i which causes 
the eotenotd 268 to be turned on to supply carbon 
dioxide to the carbonado* chamber via the vstve 
288. After a short period, the csrbonetion 
ohember reaches the required pressure and In 
response to thb a signal is supplied by the 
pressure switch 290 to the control circuit 400 
wWchtorns the motor 230 on to begin the 
carbonado* operation. If the required pressure Is 
not reached within a predetermined time, the 
comro circuit ecttvatee the low pressure Indicator 
408. The cerbonatlon operation can continue for a 
maximum period of five seconds which period is 
timed by the control circuit 400 and begins with 
the signal from the pressure switch 230, The 
appaiatus b arranged so that the maximum 
dashed degree of cerbonatlon b achieved by the 
end of the five second period. If, however, the 
user desires e tower level of cerbonatlon, ha can 
terminate] the cerbonation operation et any time 
by pressing the stop button. To assist the 
operator In determining when to stop the cacbo- 
nation operation, when he desires a tower level of 
csrbonetion, the control circuit 400 causes the 
Indication bmp 406 to flash at Intervals during the 
five second period In which car Donation b taking 
place. Thus, by counting the number of flashes, 
the user will have an idea of the bvel of carbons- 
Hon achieved. Fig. 25 Illustrates an operation in 
which carbonetion was determinated after two 
flashes of ths Indication bmp. After the end of the 
five second cerbonatlon period, the circuit 400 
turns the Indication lamp on for a period to 
indicate that cerbonation Is complete. When the 
carbonetion operation stops, either In response to 
actuation of the stop button 404 or in response to 
co mpletion of the five second carbonetion period, 
the circuit 400 de-energizes the solenoid 268 and 
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motor 230. The concentrate containers are then 
pressurized as previously described and the 
operator mey rotate the lever 310 to the position 
required to select the concentrate which he 
wishes to use end then "depresses the lever to 
discharge the carbonated water and the selected 
concentrate- Of course, if desired, a further recess 
318 may he provided In the arcuate wall 320 to 
permit the operator to discharge carbonated 
water without any concentrate, 

Thus It wW be appreciated that the embodiment 
described with reference to Hps. 13 to 25 Is rather 
simpler than the earlier described embodiment 
end may be manufactured more economically. 
The various numerical data given in connection 
with the earlier embodiment for speed of rotation 
of the rotor, gas pressures, eta, mey be el) 
applied to the embodiment of Bga. 13 to 25. 

CSefms 

1. Apparatus for producing carbonated water in 
relatively smell quantities for drinks, comprising a 
carbo nation chamber (10; 200) which may be 
filled with water to a predetermined level (W) 
such that a space is left In the chamber (10; 200) 
above the water, carbon dioxide supply means 
(14, 100; 206, 400) connected to said chamber (10; 
200) for supplying carbon dioxide thereto at an 
elevated pressure, carbonaUng means to mU the 
carbon dioxide In Intimate contact with water, and 
discharge means (18; 21 2) for discharging carbo- 
nated water from said chamber (10; 200), charac- 
terised in that said carboneting means comprises 
e rotor (32; 224) mounted In said carbonebon 
chamber (10; 200), vane means (38, 40, 42; 120, 
122, 228} on said rotor (32; 224} arranged to enter 
the water and said apace upon rotation of the 
rotor (32; 224) with the chamber (10; 200) tilled to 
said predetermined level (W), end drive means 
(38; 230) operable to drive said rotor (32; 224) at e 
speed of at least In the region of 600 rpm. 

2. Apparatus according to delm 1, charac- 
terised by water supply means (12. VZ; 202, 204) 
for supplying water to said chamber (10; 200) and 
control means (100; 232) for automatically con- 
trolling the water supply means to fill said 
chamber (10; 200) to said level (WK 

3. Apparatus according to delm 2, charac- 
terised in that said control means (100) causes 
said water supply means (12, V2) to supply water 
to said chamber for a preselected time period 
whereby ssld chamber (10) is filled to said level 
(W). 

4. Apparatus according to delm 2, charac- 
terised In that aald water supply means comprises 
a reservoir (202) connected to said chamber (200) 
for supplying water thereto and said control 
means comprises a valve (232) for controlling the 
supply of water from said reservoir (202) to aakJ 
chamber (200), seld valve (232) being erranged to 
be opened by e momentary movement of said 
rotor (224) and to dose In response to the level of 
water In the chamber (200). 

5. Apparatus according to claim 4, charao- 
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tensed hi that said valve (232) Is arranged to be 
engaged by the vane means (228) thereby to be 
opened by seld momentary movement of said 
rotor (224) end Is further erranged to float on 
8 water In said chamber (200) thereby to dose In 
response to the water level. 

6. Apparatus according to any preceding delm, 
characterised by concentrate supply means (1 B; 
214) for concentrated flavouring, and means (64; 

to V3; 222, 288) for discharging concentrate from 
said concentrate supply means (16; 214) for mix- 
ing with said carbonated water. 

7. Apparatus according to daim 6, charac- 
terised In that said means (V3, 64; 286, 222) for 

is discharging concentrate Is operable to supply 
carbon dioxide to said concentration supply 
means (16; 214) to cauee said discharge of con- 
centrate. 

8. Apparatus according to daim 7, c Karoo- 
» tertsad In that seld means (64, V3; 222, 288} for 

dbjchergfog concentrate is operable to obtain 
carbon dioxide for supply to the concentrate 
supply moans (16, 214) from the csrbonetlon 
chamber (10; 200) efter completion of e carbons- 
36 oon operation. 

9. Apparatus according to any preceding daim, 
characterised In that said rotor (32; 224) has ha 
axis substantially horizontal* 

10. Apparatus according to claim 9 as depen- 
*> dent upon any of delms 2 to 5, cherecterSeed in 

that the axle of the rotor (32; 221) te below said 
level (Wl 

ti„ Apparatus aocorolng to ctefm 9 or 10, 
characterised in that If O Is the diameter of the 

x drde swept by the tip of the vane means upon 
rotation of the rotor and L Is the length of the 
portion of the vena means projecting above the 
water level (W) with the rotor stationery, the vene 
means In Its uppermost position and the 

40 apparatus horizontal, L is at (east 6 percent of D. 

12. Apparatus according to daim 11, charac- 
terised m that L Is at least 12 percent of D. 

13. Apparatus according to claim 11, charac- 
terised In L Is from 12 percent to 15 percent of D. 

48 14. Apparatus aocorolng to eny preceding delm 

characterised In that aald vane means (38; 228) 

comprises e pturafty of vanes. 
15* Apparatus according to any preceding 

delm, characterised by means (100; 400} to vary 
60 the time for which said drive means (38; 230) Is 

actuated, to vary the degree of carbo nation 

achieved. 

18. Apparatus according to any preceding 
daim, characterised by means (100; 400) for 
m automattcaffy terminating the operation of said 
drive means (38; 230) after a predetermined time. 

17. Apparatus according to delm 16, charac- 
terised by manually operable stop means (404) 
for terminating the operation of said drive means 

m (36; 230) before the end of said predetermined 
time. 

18. Apparatus according to daim 16, charac- 
terised by means (106) for selecting one of a 
plurality of different said predetermined times, for 

m selecting the degree of carbon ati on achieved. 
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1a Apparatus according to any preceding 
dalm, characterised by means (44; 290] for con- 
trolling the pressure of add carbon dioxide in said 
apace to ba wfthtn a range 60 psig (4.1 bare) to 140 
pafg (9j6 bars). 6 

20. Apparatus according to claim 19, charac- 
terised In that said pressure control means (44; 
290) Is operative to maintain aaid pressure at 
approximately 100 palg (&8 bars). 

21. Apparatus according to any preceding to 
claim, characterised In that operation of aakf drive 
means 136; 230) for a period of no more than five 
seconds achieves carbo nation. 

22. Apparatus according to any preceding 
claim, characterised that said drive means (36; /* 
230) I s operable to rotate said rotor (32; 224} at at 
least 1,000 rpm. 

23. Apparatus according to claim 22, charac- 
terised In that said drive means (36; 230) Is 
operable to rotate said rotor (32; 224) at from 20 
1,000 to 1,500 rpm. 

24. Apparatus according to any of claims 1 to 
21, characterised hi that said drive means (36; 
230) is operable to rotate said rotor (32; 224} at 
from 500 to 2,000 rpm. K 

25. Apparatus according to any preceding 
delm. characterised in that said carbo nation 
chamber (10; 200} contains not more than about 1 
Htre (about 8 fluid ounces) when filled to said level 

m. » 

26. Apparatus according to any preceding 
clefm, characterised In that said oarbonatJon 
chamber (10; 200) is filled to about five sixths of 
its capacity when filled to said level |W), 

27. Apparatus according to any of clef me 2 to 6 38 
or any dalm as dependent thereon, characterised 

by cycle control mesne (100; 400) operable In 
response to e start signal to cause said apparatus 
to perform a cerbo nation cycle In which said 
water supply means (12, V2; 202, 204} supplies « 
water to fill aaid chamber (10; 200} to said 
predetermined level (W) whh said chamber (10; 
200} unpressurised and thereafter said carbon 
dioxide supply means (14; 206) fs caused to 
supply carbon dioxide to said chamber (10; 200) «r 
to fill aaid space et said elevated pressure, said 
cycle control means (100; 400) also actuating said 
drive means (36; 230) to cause said rotor (32; 224) 
to be driven at said speed to affect carbo notion. 

28. Apparatus according to claim 27, chareo- so 
tarised In that aaid cycle control means (100; 400) 
activates said drive means (36; 230} to begin 
carbonation after said space has been fined wtth 
carbon dioxide to said elevated pressure. 

29. Apparatus according to any of claims 6 to 8 m 
and according to claim 2B. characterised In that 

aaid cycle control means (100; 400) is further 
operable to activate said means (64, V3; 222, 286} 
for discharging concentrate after completion of 
carbonation. qq 

30. Apparatus according to any preceding 
claim, characterised in that said rotor (32; 224) Is 
disposed eccentrically In said carbonation 
chamber (10; 200). 



Pe t sn ten sprOche 

1. Vocrichtung zur Herstettung von tohlenaau- 
rehaltjgem Wesser In retetfv fcMnen Mengen fOr 
Getranka, mft einer Karnrner turn Versetzen mrt 
KoMensaure (10; 200}, ola mk Wasaar bis zu 
el nam bestimmten Wesaeratand (W) gefOm 
werdan kann, so da& eln Reum in car Karnrner 
(10: 200) oberhafc das Wassers fretoteibt. efner 
Korilano^d^ifuhrehirlchtung (14, 100; 206V 
400), die mrt dar Kemmer (10; 200) verbunden 1st, 
um dlaser Kohiandloodd unter erhdhtem Druck 
zuzufQhren, einer Elnrlchtung aim Versetzen mrt 
Korriensaura, um das Kohiendioxid In engem 
Kontakt mft dam Wesser zu vermlscrten, und 
einer AbqeboostfichUmg (18; 212} zum Abgeben 
das mtt Kohleroaure versetzten Wassers aus dar 
Karnrner (10; 200), dedurch gokannzaJcrmet, dafi 
dfce Bnncritung zum Versetzen m* Kohlensaure 
elnen Rotor (32; 224} atrfwafct dor In dar Kammer 
(10; 200) zum Versetzen mk Kohlensaure ange- 
brecht 1st elne Scheufslsf ralchtung (38, 40, 42; 
120, 122, 2281 am Rotor (32; 224}, dfo so ange- 
ordnct 1st, oe&eie (ndes Wesser und in dan Reum 
Motg* der Orehung des Rotors (32; 224) elntritt 
wobei die Karnrner (10; 200) bis zum voibeetimm- 
ten Waaserstsnd (W) gefOKt bt und elne 
AntHabselnrlchtung (36; 230), die zum Antrettwn 
des Rotors (32; 224) mrt einer Drehzahl betrelbbar 
1st die mlndeetera fm BereJch von 800 U/min 
Uegt 

2. Vorrichtung nech Anspruch 1, gefcenrualch- 
net durch erne Wasse^Zu^hreeirtdi tu ng (12, V2; 
202, 204J zum ZufOhren von Wesser zur Karnrner 
(10; 200L und elne Steueretnrichtung (10; 232} 
zum eutomotlschen Steuem der Wssaer-Zufuhr- 
elnrlchtung zum Fuftan dar Karnrner (10; 200) We 
zum genannten Wasserstand (W). 

3. Vofrtchtung nach Anspruch 2, dedurch 
gefcermzelchnet deft die Steuarafnrichtung (100) 
ole Waaser-Zufuhrelnrlchtung (12, V2) veranla&t 
Wesser In die Karnrner wahrend elnea vorgewahl- 
ten Zeftjaumee elnzuspelsen, wodurch die Karn- 
rner (10) bis zum genannten Wasseratand (W) 
gefONtwIrd. 

4. Vorrichtung nach Anepruch 2, dadurch 
gefcenraefchnet, daft die Waeaer-Zufohralnrlch- 
tung einen Vorretsbehefter (202) eufwelst der mrt 
der Kemmer (200) verbunden 1st um dleser Wes- 
ser zuzufQhren, und deft die Steuereairlchtung eln 
Venttl (232) zum Steuem der Zutuhr des Wassers 
aus dem Vorratsbshafter (202} zur Kemmer (200) 
eufwelst wobei das Van til (232) so engeordnat 
1st defi ea durch etna kurzzattJge Bawagung das 
Rotors (224) offhet und in Abhingiglcait vom 
Wasseratand des Wassers In der Karnrner (200) 
scfitiaOt 

6. Vorrichtung nach Anspruch 4, dedurch 
gekennzelchnat daS das Vend I (232) zum Erngrtff 
mlt der Schaufelalnrfchtung (228) eingerichtet ist 
um hterdurch durch die kurzzertfge Bewegung daa 
Rotors (224) getffnet zu werden, und femar so 
engeordnat 1st dafi as auf dam Wasaar In der 
Karnrner (200) aufschwfmmt um In Abhlngjgkelt 
vom Wasserstand dee Wassers zu schltofien. 
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e. Vorrichtung nach [©dam vorangahandan 
Anapruch, c^fcannzefcrmet durch elne Koruaentret- 
Zufuhmfrafchtuno (16; 214) fOr konzentrterte 
Gftachmedcwtoffc, und elne Elnrfchtung (64; V3; 
222, 286) aim Abgaben von Konzentrat eua dor 6 
Konzamrat-Ztrfuhrrtnrfchtung (16; 214) zurVerrnl- 
•chung mit dem mft Kohlenaflura vereetzten Wes- 
ter. 

7. Vorrichtung nech Anapruch 6, dadurch 
gekannzefchnet, deS dte Elnrtchtung (V3, 84; 288, to 
222) zum Abgeben das Konzentrats betratb bar (at, 

urn Kohtendloxld zu der Konzantrationa-Zufuhr- 
einrichtung (16; 214) zuzufQhren, urn dla Abgabe 
daa Konzantrata zu verantaaeen. 

8. Vorrichtung nach Anapruch 7, dadurch is 
gakanrtzaichnet. daB dla Bnrichtung (84, V3; 222, 

286) zum Abgeben daa Konzantrata batralibar tat 
urn Kohlendtaxtd zur Zufuhr an dfa Konzentrat- 
Zufuhrelnrichtung (16, 214) aus dar Kammar (10; 
200} zum Varacrtzan mft Kohlenaeura nach Fertig- 20 
atallung einaa Vorganga daa Versetzena mft Kob- 
lamauro zu arhattan. 

9l Vorrichtung nach Jadam vorangahandan 
Anapruch, dadurch gekennzakhnet, dafi dar Rotor 
(32; 224) sefne Ac hie Im weeentHchan horizontal 26 
eufwefet 

10. Vorrichtung nach Anapruch 8, sowort abhan- 
gig von jadam dar AnaprOche 2 bla a dadurch 
gakannzalchnet, daft die Achae daa Rotors (32; 

221) untardam gananntan Waaaaratand (W) llagt so 

11. Vc*richtung nach Anapruch 9 odar 10, 
dadurch gekannzefchnet dafi dann, wann D dar 
Durchmesser daa Krataea (at dar von der Spttza 
dar SchaufeWnrichturtg fnfblga der Drahung daa 
Rotor* baachrleben wrrd, und L dla Lange daa m 
Abechnftta (far Schauta! em richtung 1st die Ober 

den Waaaaraplagal (W) daa Wasaara bai ruhendern 
Rotor uberstaht wobeJ efch dla SeheufaUrJnrich- 
tung In Ihrar obereten Lege und dla Vorrichtung 
horizontal beflnctet, L mlndaatana 5% von D tat 40 

12. Vorrichtung nach Anapruch 11, dadurch 
gakannzalchnet, daB L mtndeetens 12% von D tat 

13. Vonichtung nach Anapruch 11. dadurch 
gekannzetchnat daB L von 12% bia 15% von Diet 

14. Vomchtung nach jadam vorangahandan m 
Anapruch, dadurch gakannzalchnet, daB da 
Scheufalalnrichtung (38; 228) me h re re Schaufeftn 
aufwalat 

15. Vorrichtung nach fed am vorangahandan 
Anapruch, gekannzaichnetdurch elne Bnrichtung go 
(100; 400) zum An darn derZert, wahrend wefcher 

die Attriebsaf nrichtung (36; 230) betfttig t wfrd, u m 
daa Mafl der erralchtan Veraetzung mlt Kohfen- 
aftura zu veriteron. 

16- Vorrichtung nach jadam vorangahandan ss 
Anapruch, gatennzaJchnat durch eina Onrlchtung 
(100; 400) zum automatiecfian 8aenden dee 8etrie- 
bea der Antriabaefn rich tung (36; 230) nach etnar 
vorbeatfmmten Zeft 

17. Vorrichtung nach Anapruch 16, gekennzeich- 90 
net durch elne von Hand betatigbara Stoppeinrich- 
tung (404) zum 8eendan daa 8 atria bos der 
Antriabaainrichtung (36; 230} vor dem End a der 
vorbeati mm tan Zeft 

18. Vorrichtung nach Anapruch 1 6, gakannzeich- «r 



net durch erne EJnrtcrrfcurtg (106) zum Auawehlen 
einer aus elner Anzahf untersohiaddcher vorbe- 
aH mm te r Zattart um daa Ma£ der erreichten 
Veraetzung mft Kobfeneaure zu wihlen. 

1a Vorrichtung nach Jadam vorartgehenden 
Anapruch, gekennzetahnet durch eina Bnrfchtung 
(44: 290) zum Steuam daa Druck&s daa Kohlenolo- 
xida f m Raum, ao da& ar innarhalb eJnaa &e retehea 
von 60 palg (4,1 bar) bla 140 poig (9,6 bar) Hagt 

20. Vorrichtung. nach Anapruch 19, dadurch 
geitennzeichnet deft die Druckatauerefnrkhturtg 
(89; 290) wirksam let, um dan Druck bef etwa 100 
pa)g (6^8 bar) zu rial tan. 

21. Vorrichtung nach Jedem vorangahandan 
Anapruch, dadurch gekennzakhnat daB dar 
Batriab der Antriabaainrichtung (38; 230) wahrend 
alnaa Zehrauma von nicht ma hr eta 6 Sekunden 
dea Varaatzen mlt Kohleneatire erralchL 

22. Vorrichtung nach Jadam vorangahandan 
Anapruch, dadurch gefcennzetehnet, dafi dla 
Antriabaainrichtung (36; 2301 zum Drahan dea 
Rotors (32; 224) mit mlndaatana 1000 U/mln 
betrefcbar tat 

23. Vorrichtung nach Anapruch 22, dadurch 
gafaennzalchnet, daft die Antriebaernrfchtung (36; 
230) zum Drehen daa Rotora 02: 224) mit von 1000 
bta 1600 U/mln betrefebar tat 

24. Vorrichtung nach Jedem dar AnaprQchel bta 
21, dadurch gakannzalchnet daft dla Antrtebeeln- 
richoing (36; 230) zur Drahung dea Rotora (32 ; 224) 
mft von 60u bta 2000 U/mfn betreibbar tat 

26. Vorrichtung nach jadam vorangahandan 
Anapruch, dadurch gakannzalchnet, dafi die Kam- 
mar (10; 2003 zum Vereetzan mftKohleneeuTO nicht 
mahr eta etwa 1 I (etwa 8 fluid ouncaa) enthalt 
wann ale bia zum gananntan Weaaeretand (W) 
gefOItt tat 

26. Vorrichtung nach Jedem vorangahandan 
Anapruch, dadurch gekannzefchnet daB die Kam- 
mar (10; 200) zum Varaatzen mit Kohlanaaure bta 
zu etwa W Hirer Kapazrott gefOIrt tat wann ale bta 
zum gananntan Waaaaratand (W) gefQIlt 1st 

27. Vorrichtung nach Jadam dar Aneprflche 2 bis 
S Oder Jedem Anapruch, aowatt ar hiarvon ebhan- 
glg tat gakannzalchnet durch elne ZyVdua-Steuer- 
einricbtung (100; 400), die m Abhlngfgkett von 
alnam StarteJgnat botralbber tat, um dfa Vorrich- 
tung zu varanlaaaen, elnen Zvktua dea Veraetzans 
mlt KohlanaSure cUirchzufQhren, bef dem die Waa- 
eer-Zuruhrefnrichtung (12, V2; 202, 204) Waaser 
zufuhrt um die Kammar (10; 200) bta zum vorbe- 
atimmtan Waaaaratand (W) zu fOflan, wobel dfe 
Kammar (10; 200) nicht unter Druck ataht und 
nachfblgand dfa Kohlendfaxki-Zufuhrelnrfchtung 
(14; 206) verenia&t wlrd, Kohlendloxid der Kam- 
mar (10; 200) zuzufGhren, um den Raum mft dam 
gananntan erhfihten Druck zu tutlen, wobel die 
Zyfdua^teuaremrichtung (100; 400) auch die 
Antriabaainrichtung (36; 230) betfltigt um den 
Rotor (32; 224} zu verenlaaaan, bel dar gananntan 
Drehzahf engetriaban zu warden, um daa Varaat- 
zen mlt Kohlens&ure zu bewtrken. 

2a Vorrichtung nach Anapruch 27, dadurch 
gakennzelchnat daB dla Zyklua-Stauereln richtu ng 
(100; 400} die Antriabaainrichtung (36; 230) aktf- 
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vtert, urn das Versetzen mlt Kohlenseurezu begln- 
nan, nechdem der Reum mft Kohtendloxfd bis 
zum genenntan erhfihten Druck gefulft wurde. 

29. Vorrichtung nach jadem der Ansprtteha 6 

Wa 8 und nach Anspruch 28. dadurch gekanrv £ 
zakhnet, daS die ZyHus-Stousrelnrtchtuno (100; 
400) femer mm AktMeren dar Bn rich tun g (64, 
V3; 222, 288) betrelbber fct, urn das Konzentret 
nach Fertigstellung das Versetzens mlt Kohlerv 
saure ebzugabea 10 

30. Vorrichtung nach jedem vorangehenden 
Anspruch, dadurch gefcennzeJchnet, doB der 
Rotor (32; 224) exzentrisch In dar Kemmer (10; 
200) zum Versetzen mtt Kohienaaure angeordnet 

tot re 

Revendicatfon* 

1- Dtepoaitff da production d'eeu gazeuss an 
quantity ratativement petite pour bolssona, corn- 20 
prone nt una chambre da saturation a gaz carbonl- 
qua (gezefflcation) (10, 200) pouvant etre rempRe 
d'eeu Juaqu^a un niveau rjrtdetarmfnd (W) da 
fegon qu'un eapaoa aott Jatsal libra dans la chanv 
bra (10, 200) au-dessus de reaa dee rnoyem 25 
cTeHmentatJon an gaz carbonlque (14, 100; 206, 
400) relies a la chambre (10, 200) pour foumfr du 
gaz carbonlque a cefle-cf sous una presefon £ie- 
vee, daa moyens da saturation a gat carbonlque 
pour m£langer Intimamant le gaz carbonlque a so 
I'eau, at das rnoyens de decharge (18, 212] pour 
decherger I'eau carbonate* de la chambre (10, 
200), dlsposftff carectarte* an ce que lea moyens 
de saturation comprennent un rotor (32, 224) 
monte* dans la chambre (10, 200L daa moyens de x 
palettes (38, 40. 42; 120, 122, 228) rnonteee sur le 
rotor (32, 224) pour penotrer dans l r aau at dans 
I'espaca situ* eu-dasaus de I'eau lorequ'on fait 
toumsr la rotor (32, 224) at lorsque la chambre 
110, 200) est rernptle Jusqu'au niveau pnktfter- m 
m1n6 (W), at daa moyens cfentratnament (36, 230) 
servant a entretner le rotor (32, 224) a une vf tease 
se sttuant au morns dans la zona da 500 tours/ 
minute. 

2. Dfeposfttf selon la revenoTcatfon 1, caractB- m 
ri** «n ce qull comprend des moyens crallmenta- 

tlon d'eaj (12, V2; 202, 204) pour foumlr da I'eau 
a la chambre (10, 200) et des moyens de com- 
mande (100, 232) pour commander automatjque- 
ment lea moyens cfeHmerrtoUon d'eau de m 
manlere a rempUr la chambre (10, 200) Jusqu'au 
niveau (W). 

3. Oisposftlf salon la revendlcetfon 2, caracte- 
rise an ce que lea moyens de commanda (100) 
commands nt les moyans d'ellmentation d'eau as 
(12, V2) pour quits fburnlseent de feau a la 
chambre pendant una periods de temps predetar- 
mlnee de facon que le chambre (10) sort remplls 
jusqu'eu niveau (W). 

4. Dlsposftff selon le revendicatlon 2, care eta- 30 
rise* en ce que les moyens (fall mentation d'eau 
comprennent un reservoir (202) rolld a la chambre 
1200) pour foumfr de I'eau a celie-d. et en ce que 

lee moyens de command© comprennent une eou- 
pape (232) pour commander I'allmentatlon cTeeu as 



du reservoir (209 vers la chambre (200), te sou* 
pape (232) etant morttee de manlere a s'ouvrlr 
sous r action cTun mouvement rnomanten* du 
rotor (224), et a se farmer en fbnctJon du niveau 
d'eau dans la chambre (2005 

B. Dfarposltrf selon Is revendicatlon 4, caract&- 
rtse en ce que le soupepe (232) eat otsposee de 
manlere a venlr en contact a vac les moyens de 
palettes (228) pour s'ouvrlr atnsi sous faction du 
mouvement momenta n4 du rotor (224), et se 
trouve en outre disposes de manlere a flotter sur 
I'eau contenue dans la chambre (200) pour se 
termer elnsl en reponse eu niveau d'eau. 

6. Dfapositff selon I 'une queloonque des raven- 
dlcatSons precedarttee, carect6ris6 en ce qu'H 
comprend des moyans d r aUmentatfon en produtt 
conc en tre (16, 214) pour foumlr un ardme 
concentre, et das moyens (64, V3; 222, 2861 pour 
decherger le produft concentre provenent das 
moyens tfaflrmrrtatfon an produtt concent^ 116, 
214) de meniere a le melange* a I'eau cacbenatee. 

7. Disposltff salon la revendicatlon 6. carac*- 
rise en ce que lee moyens (V3, 84; 296, 222) pour 
dacJssnjer le produtt concentre peuvent fonction- 
ner pour foumlr du gaz oarbonique aux moyens 
d'atfmerrtatton en produtt concentre (16, 214) de 
rmnttre a produlre cette distribution du produtt 
concentrd. 

a DCiposWf «rfon la revendkaoon 7, cerectf- 
rW en ce que les moyene (64, V3; 222, 286) pour 
decherger le produtt oonoentre peuvent to notion- 
ner pour obtenfr du gaz carbonlque pcovenant de 
Is chambre ds Qaz&fctMon (10, 200) de manlere a 
la foumlr aux moyens d*eflmer*soon en prodult 
c o nc entra (Id 2148 epree le fin d'une operation de 
saturation a gex carbonlque. 

9. Ofaposittf salon Tune queloonque des reven- 
dfcsliot»preofc*er«B^ 

du rotor (32, 224) eat essential lement horizontal. 

10. Dlsposfdf selon la revandlcatf on 9, depen- 
dant de rune queloonque des revendfeabons 2 a 
5, carect6rls6 an ce que I'axe du rotor (32, 221 ) est 
shud au-dessous du niveau (W). 

11. Dlsposttrf selon funsquelconqua des reven- 
dkartlonsfl et 10, cerectSrls* en ce que si 0 est la 
oSarnetre du oerde Mey4 per le bout dee palettes 
lorequ'on fart toumer le rotor, et si L est la 
longueur de la peroe des pelettee da passant au- 
deseus du niveau cTeau (W) lorsque le rotor est 
frnmoWIe, lorsque les palettes sent dens leur 
position heuta maximum et lorsque Tappered est 
horizontal, L represents elors au rnolns 6% da D. 

12. CWsposJttf selon le revendlcation 11, caracte^ 
ris^ en ce que L represente eu rnolns 12% de 0. 

13. Dtepoaitff salon le revindication 11, carecte- 
ns« en ce que Lest oompns entre 12% et 16% de 

a 

14. Dlsposltrf selon Tune queloonque des raven- 
dteetlons precedentes, caractarW en ce que cetul- 
cl comprend un certain nombre de pelettee (38, 
228). 

16. Dtepoaitff selon I'une queloonque das revin- 
dications precedentes, carectensa" en ce qull 
comprend des moyens (100, 400) pour fairs varter 
la temps pendant lequef les moyens d'sntralne- 
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merit 08, 230) sont ectJonnes, de maniera a 
fafre variar la degre da saturation a gaz car- 
bonlque obtanu. 

16. Dfeposfttf salon Tuna qualconque das 
revandications precedentes, caractarlse en ca & 
qu'il comprand daa moyans (100, 400) pour 
•topper autometiquement la fbncdonnement 

daa moyans d'antralnament (36, 230) au bout 
a v un temps pre^eterm? ne\ 

17. tXsposWf salon la rsvandication 16, ro 
csractgrisd an ce qu'il comprand daa moyans 
d'arret manoeuvreWes menuellemant (404) 
pour stopper la fonctionnernent das moyans 
d'entratnement (36, 230] event la fln du 
temps pr&Ktermfne, ts 

18. Dieposltff .salon la rsvandication 16, 
carecterJse an ca qull comprand des moyans 
(106) pour aelectfonnsr l r un da pluslaurs 
temps predetermines dtfferents, da menlere a 
selection ner le degre* de saturation a gaz car- fo 
boniqua obtanu. 

19. DfsposJttf salon Tune qualconqua das 
pavandtcationa precedentes, caract*ris6 en ce 
qu'il comprand das moyans (44, 290) pour 
commander la prasslon du gaz carboniqua 25 
dans faspace aftue au-dessus da reau, da 
facon qua catta prasslon as situs dans una 
plage da 4,1 bars (60 pslg} a 9,6 bars (140 
pelg)- 

20. Dispodtlf salon la revendlcation 19, ao 
caracteiise an ce qua lea moyans da corn- 
manda da prasslon (44, 290) peuvent fonc- 
tlonner pour melntenlr la prasslon a environ 

6,8 bars (100 prig), 

21. Dfsposlttf salon funa qualconqua des as 
ravendicationa precedents*, carect&rise an ca 

qua la fonctionnement das moyans d'entral- 
nement (36, 230) pendant una periods da 
temps ne ottpessent pea cinq aacondes, per- 
mat d'obtenir Is saturation a gaz carbonlque. 40 

22. DtepoeWf salon I'une qualconque des 
ravendicationa pnfceclentee, caracterfse an oa 
qua las moyans <fentratnement (36, 230) pau- 
vant foncrJonncr pour fefre toumar la rotor 

(32, 224} a au rnolns 1000 tours par minute. « 

23. Dteposftff salon la revendlcation 22, 
cerecterbe en ce que las moyans d f antra1ne- 
mant (36V 230) peuvent fonctlonner pour fair© 
toumer le rotor (32, 224) antra 1000 at 1600 
tours par minute. to 

24. Wepoeftrf salon I'une qualconqua des 
revendlcatlons 1 a 21, caracteria* an ca qua 
las moyans cTentrainamant (36, 230) peuvent 
fonctlonner pour falre toumar la rotor (32, 

224) entre 600 et 2000 tours par minute. as 



25. Dtspositff salon funa qualconqua des 
ravendlcatkms precedents*, caractanse en ce 
que Is chambre de saturation a gaz carbonl- 
que (10, 200} ne contfant pas plus cTenvtron 
1 Btra (environ 6 onoae de ffuide) lorsqu'efla 
est rampSe Jusqu'au niveau (W). 

26. Dteposftff eaJon funs qualconque dee 
ravanolcarJons preceVfentea, caractedee en ce 
que la chambre (10. 200) est remplle Jusqu'a 
anyfron cmq abdemee da aa capedta lor*- 
qu'etla est remplla juaqu'eu niveau (W). 

27. DteposWf salon runs qualconque des 
revindications 2 a 5 ou selon Tuna quelcon- 
que des revendlcatlons dependant da celtes- 
d, carecten'se* en ce qu'H comprand des 
moyans de commando da cycle (100, 400) 
pouvant fonctfonner an reponse a un signal 
de demarrage pour falm affactuar au dispose 
ttf un cycle da saturation a gaz carbonlque 
dans lequel las moyans d'aHmantstlon d'eau 
(12, V2; 202, 204) foumlssent da reau pour 
rempllr la chambre (10, 200) lusqu*au niveau 
prtdfegfrnln* (W) tanols qua catta chambre 
(10, 200) est decompraasae, puts en suite pour 
falre foncfJonner lea moyans ^alimentation 
en gez carbonlque (14, 206) de mania re a 
fournir du gez carbonlque a la chambre (10, 
200) pour rempllr le volume sous prasslon 
elevea, lea rnoyens de commands de cycle 
(100, 400) feJaant agate ment fonctlonner las 
moyans d'entralnamant (36, 230) pour fairs 
toumar le rotor (32, 224) a sa vftasse per- 
mettant d*effactuer le saturation a gez carbo- 
nlque. 

28L DfaposrbY salon la revendkartton 27, 
osracter?s6 an oa que les moyans de com- 
monde de cycle (100, 400) font foncdonnar 
lea moyans ofentrelnemant (36, 230) pour 
dernarrsr la saturation a gez carboniqua 
apres ope le volume aft et£ remplf de gaz 
carbonlque Jusqu'A la prasslon elevea voutue* 

29. (XsposJtif salon Tuna qualconque des 
revendlcatlons 6 a 8 et salon le revendlcation 
28, caracDfrtae en oa que les rnoyens de 
comma nde de cycle (100, 400] peuvent en 
outre fonctlonner pour ecttonn*r lea moyans 
(64, V3; 222, 286). destines a dacnarger le 
produit concentre apres la fin de la satura- 
tion a gaz carbonlque. 

30. Oiaposftlf selon Tuna qualconque des 
revandicatlons praceoentes, ca r ec ta ris e* en ca 
qua la rotor (32, 224] est monta excentriqua- 
mant dens la chambre de saturation a gaz 
carbonlque (10, 200). 
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